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(57) A lead has a this* par. havi% a lnic*ness oi 0. 
2 mm end a thin pan having e thickness o! 0. 1 mm. The 
thin pan is formed having a greater width than the thick 
part lor preventing the lead from slipping irom a resin. A 
semiconductor chip is fixed on the thin par: using a con- 
duct/ve adhesive. A lateral su.-race of the thick part and 
a lateral surface o* the resin ere simultaneously formed 
by a single cul so that the thick pan s lateral surface is 
located at a lower end area of the resin s lateral su-face 
and these surfaces are exposed forming the same 
plane. A bottom surface of the thick pan projects by 
from 0. 03 mm to 0. 05 mm from the resin bottom sur- 
face to meet lead stand-off specrficatons. Thick parts of 
other leads electrically connected with electrodes on 
the semiconductor chip with Ay wires, are likewiie 
exposed at the resin lateral surface and p'ojec*. from the 
resin bottom surface. Such arrangements realize high 
density mounting of electronic component* onto a 
printed board. 



FIG. ! 



t '■ ] 



J L- 



\U lie * M * . «• 

i J rvJ 



FIG. 3 




I U 1A 4 



EP 0 794 572 A2 



FIG. 21 




27 



FOR THE PURPOSES OF INFORMATICS ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PC 



AL 


Albania 


ES 


Sptia 


LS 


Lesotho 


SI 


Sbvenia 


AM 


Arracnii 


n 


Fialand 


LT 


Udmanla 


SK 


Slovabi 


AT 


Aisrii 


FR 


Prance 


LU 


Luxembourg 


SN 


Senegal 


AU 


AutraJit 


CA 


Oaboe 


LV 


Latvia 


sz 


Swaziland 


AZ 


AteTDlJJan 


CB 


Uolltd Kingdom 


MC 


Mooaco 


TO 


Chad 


BA 


Bosnia and Herufovbu 


ce 


Georgia 


MD 


Republic of Moldovi 


TG 


Togo 


BB 


Bartadc* 


GH 


Ghana 


MC 


Madagascar 


TJ 


TajUdsin 


Be 


Belfhun 


GN 


Guinea 


MK 


The former YugD»lav 


TM 


Turkmeabtan 


BF 


■Burkina FiiO 


GR 


Greece 




Republic of Macedooia 


TR 


TVkey 


BC 


Bulgaria 


HU 


Hungary 


ML 


Malt 


TT 
UA 


Triaidac" tnd Tobag 0 


BJ 


Benia 


IS 


Ireland 


MN 


Mongolia 


Ukraine 


BR 


Snail 


IL 


brad 


MR 


Mauritania 


UC 


Uganda 


BV 


Btlami 


IS 


Iceland 


MW 


Malawi 


US 


Uohed Statei of America 


CA 


Cxivida 


IT 


Italy 


MX 


Make 


uz 


.Utbekiatan- 


CP 


Central African RcpubEc 


JP 


Japan 


NE 


Niger 


VN 


Vta Nam 


CC 


Coo jo 


KE 


Ken 7 a 


NL 


NdherUndi 


YU 


Yugoslavia 


CH 


Swfexertaed 


KG 


Kyrgyuun 


NO 


Norway 


zw 


Zimbabwe 


a 


Cote d W« 


KP 


Democratic Peoplc'i 


NZ. 


New Zealand 






CM 


CanerooQ 




Republic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Korea 


PT 


Portugal 






CU 


Cuba 


KZ 


Kaxtfatan 


RO 


Romania 






CZ 


Catch Republic 


LC 


Sabu Ucli 


RU 


RuuUfi Pederubn 






DB 


Oennany 


U 


Uechteniteia 


5D 


Sudan 






DK 


Denmark 


LK 


Sri Lanka 


SE 


Swedes 






EE 


Eatoeia 


LR 


Uberia 


SG 


Stagapore 







EP 0 794 572 A2 



Description 

BACKGROUND OF THE INVENTION 

The preset inversion relates generally to elecronic f 
components of resin molded package t>pe. an-. mre 
particula-ly, to electronic co.T.pD-.ens suitable br sur- 
face mount technology. 

Electonic compos-ens of re surface mojrr. vpe 
a-e wef known FiG'J'-E 22 sho<-s ar. e/tarna v,e* c' * 
a conventional electronic component of tr.e sunace 
mount type wh, C h inco-po-ates mee r. a semconducto- 
chip (an electronic element). Siecron.c component 70, 
shown in FIGURE 22. has elongated, first tc third leads 
71-73. 74 is a resin having the form of a rectanguia- par- >s 
aDeleppeO which encapsulates e semiconductor chip. 
Each lead 7V73 horixontaliy stretches out from oppo- 
site lateral surfaces of resin 7* and has an l-shaped 
berrt The bonom dimensions o' resr. 7* « : .6 mrr, : e 
mm. and each lead 7V73 projects forr. resin ic ! 3 - from >: 
C.4 mm tc 0.6 mm. Tc p-e/ent ooor soWerng (. e.. 
defective soldering in which, wne- nourrjng ei*cron:C 
component 70 on:c a pr:n;ed boa-c. a ccod bond is nr. 
produced a: a junction between the primed board and 
each lead 71-73). t is required b> lead stand-off spec?.- n 
cations that the bottom surlace of resm 7< floats C mm 
to 0.1 mm on the printed beard surface. 

FIGURE 23 is a plan view of a conventional lead 
frame for use in the fabneation of eiecvon.c component 
70. Lead frame BS of FIGURE 22 is termed of a rer-an- x 
gular metal plate tna; has a unilorrr. thickness and com- 
prises lead formation pan ei and exienor Irame E2 lor 
enclosing lead formation par: £1. 6rdge par B3 is pro- 
vided which acts as a bridge to connect together oppo- 
site sides of exterior frame 82. and t plurality o' sets of « 
lead parts 71*73 extenc fromThe opposite sides of exte- 
rior frame 82. These lead pans 71-73 a-e one-d«men- 
sionally placed at pitcnes rangin; from 3.0 mm to < 0 
mm, running in the lengthwise flection of lead frame 
BO. 

The fabrication of electron* component 70. that is. 
the assembly process thereof, comprises a d* bond.ng 
process, a wire bonding process, a molding process, t 
debarring process, e lead finishing process, a trimming 
process, and a forming process. In the die bonding «5 
process, semiconductor chips a'e fixed on the corre- 
sponding leading ends of first lead parts 71 of lead 
frame 80 of FIGURE 23 using a conductive adhesive m 
the wire bonding process, twe elect-odes on each se-> 
•conductor chip are electrically connected whh the lead- it 
ing ends of second and thi'd lead pars 72 and ?3 by 
fine wires o* Au (gold). lr. the mo«d»ng process, a moid 
assembly for fansfer moid is usee to* integral encapsu- 
lation of the individual semconructc chips, the Au 
wires, the leading ends of lead pats :i "3 with resin $s 
74. In this molding pocess. s rurally of cacit.es. 
defined between an uooer moid e ement and a lower 
mold element, a'e one-C:mensonai'> ara-oec ' j-»n.n; 
in the lengthw:se drer.ior. cf 5eac "ame ec anc de:-c 



isolate: from one anoner. lr. cthe' worcs. a «esir is 
injected from a common runner tnrougn 'esper/ve 
gates, in-.c each cavrty FIGURE 24 shows leac frame 
80 that has undergone a molding process, ir. me 
ceburring process, burrs, farmed by resin escaped fom 
fne gaps defined between the mold assemb'y and the 
lead frame 80 onto leac parts 71-73. are removed m 
the leac finishing process, lead pans 7-.-73 extens.ng 
from each resin 74 are so.oe-piated Debu-mg «s an 
.ndisoensabie process tc smooth soce*p:at»ng 1- me 
trimmmg p-ocess. lead pans 7'. -73 ae cut sjc~. ma: 
indrviouai eiecvontc components 7C ae sepa-ated m 
tne lorm>ng process, bendmg is performed so tnat each 
lead part 7V73 has a bent, as shown in FIGURE 22. 

The above-described conventional electronic com- 
ponent 70 has elongated leads 71-73 wnch project 
from lateral surfaces cr* resin 74. Therefo'e. e'ect'o-mc 
component 70 occupies a consioerabiy la-ger space m 
comparison wun a semcondjeto* chc (an e ecvonic 
element), therefore producing tne p-obem na: mount- 
ing censity or. a printed board canr.y. be .nceased 
much- Aoditional'y. leads 71-73 which p-ojer. irem res«n 
74 are vujne-ao e. wnich may result m an unexpected 
change in the lead form at me t»me of mounting ar. elec- 
tronic component 70 onto a printed boa'd. me-eby 
causing delect; *e soldering. 

The above -described fabrication method o^ elec- 
t-onic component 70 reduces both a debumn; p-ocess 
and 8 fo-ming process, f. is preierred mat ceburrmg * 
eliminated, s.nce me ceburring process produces r.c 
additional values to prodjew. In me to-m.ng process, 
unexpected lead deionmat-on and me cut o' a leac may 
occur. Fu-mer. in the forming process, mere are difficul- 
ties in always conforming to lead sand-oft specifica- 
tions and the-e has oeen tne problem mat y.eids lend to 

Orop 

ln the above-described lead Irame 80. a plurality of 
sets of lead pans 7:-73 are one-dimens-onaHy 
arranged a: a g-eat prtch. therefore producing me p-ob- 
lem mat the nj-roer of eiecvonic componens 70 mat a 
single lead frame 80 car yield is small. Metal material 
for forming lead frame 80 is used inefficiently. 

In the above-described conventional mold assem- 
bly, a piirairry of cavities, which are one-dimensionaliy 
arranged at a great ptch conesponding to lead frame 
80. are defined between the xtp^tt moid element and 
the lowe' mole element so mat the njmper o' e'er.ronic 
components ?C mat a single molding p-ocess car. yeid 
is smaH. resuming in poo* proOuCWrty 



SUMMARY OF THE INVENTION 

AX0fd.ng»y. it is ar. cb,es of the p esent »n, e nr.on 
to provide e- imp-oved e ecron.c component o' i 'es.n 
molded pacKage type cacao* of resign; a n»ghe- 
mounting density on a =*.-*ec bDard m co.mca'.sor. w.m 
conve.ni.onai tec.hnc.es and capapie of suppressing 
lead deiorrr.5t.0r. occ u- n; at the mounting p-ccess 

Arvome- co ; ect o' t-e p-esent i-wtr.vsn u tc p-o»«ce 
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a mem* for fabr.oatng a-, e ecvonc ccmocnerr. 9 . a 
resin molded package r/pe c»ia-t * eliminating 
debuting and forming presses thereby proving e 
high productivity. 

SUO another object of the prtstft iventon is to 5 
provide ar. improved lea: frame ir use in the fabrication 
of electronic components of a resin molded passage 
type so the! a g-eater njmbe- of eiecronic components 
can be taker. efficiently m compansor with convention! 
techniques ' c 

Another oo.ect cf me present indention is tc 
impfove the P'Od jwrt) o' assemb?y tor use r. me 
fabrication of elecvonic components of a fesm molded 
package type. 

The present invention o'o^des ar. electronic com- ?5 
ponent of a resin molded package type. This electronic 
component comprises: 

(a) an electronic Cement: 

(b) a leas wrvcn is e eovicaiiy connected w;th me x 
electronic element anc 

(c) a resir. wr.icn encapsulates r.e electronic e.*- 
ment and the lead; 

whe-ein a lateral sutace of me lead and a late-ai ?* 
surface of the resin are simultaneously tarmac by a sm- 
gle cut such that the iatera : surface of the lead is located 
at a lower end area of me latea,' surface o' the resir. and 
the lateral spaces of the lead and the resin ae 
exposed forming me same plane. 

Accordingly, the iate*a: sutace of me lead, formed 
by cutting, is exposed at me lo^er enc area o' the lateral 
surface of me resin in ether wo-ds. ar. area, taken up by 
an electronic component of mis invention on e printed 
board, is equal to the bottom surface area of the resin, ss 
In accordance with the electronic component of me 
present invention, a higher mounting density on a 
printed board, as compared witr. conventional eiecronic 
components in which elongated leads project from resin 
lateral surfaces, is accomplished. Additionally, lead «s 
deformation is" unlikely to occur when performing a 
mounting process on a printed board. If it is arranged 
such that the lead bottom surface slightly projects from 
a resin bottom surface, lead stand-off specifications can 
be met easily. 45 

More specifically, a lead o? an electronic component 
Of tha present invention includes a thin par. which is 
el'acfricaliy connected with en electronic element and a 
thick part which is formed having a g'eeter thickness 
than the thin pan so as to p-ovide a step or. the side of sc 
the lead's bottom surface, and a late-a! surface o? me 
thick part and the late-a' surface o» me res-n are simji- 
uneously formed by a smg.e cut so mat me lateral s jr- 
face of the thick part is located a: a lo*c end area of me 
lateral surface of me resir. anc the late-a' surfaces of me n 
thick pan and me resir. are exoosec lo-mn; me same 
plane, and a bottom surface of me thick pa.-, is exposes 
at e bottom surface of the -earn. a result of such 
arrangement in performing a h.gr. ce-s^ty mounting 



process or. a p-i-tec bco'd. a co'r.e* whicr. is 
dCmed by a latera 1 and a bottom surface of me In.ck 
pat. is uses for external connection. If it is arranged 
such that me bosom surtace o' me thick pat proiects, 
from me bottom surface of me resin, by a lenj.f. less 
than a diffe-ence \r. thickness between me nin part and 
the thick pan. leas stare-off specifications can oe met 
easily whiie at the same time maintaining rou&ton 
between lead nin part and printed boa'C A"ar.oe- 
nents. such as p-ovong a woe? tec sj-^ce tc a m.n 
pat in comparisor with k miCk pa", and tpfm.n; a notcn 
in a thin pan. p-e^ent a lead Irom slipping from a res.r. 
An electronic element ts fixed on a leac mm part 

The present invention pro*oes a nemod to: tab'i- 
eating an electronic component This method com- 
prises: 

(a) a r.ep of Jiang ar. eiecronic eJemen: or a plate- 
like lead frame ha/mg a lead part; 

(b) a step of eiecncatiy connerjng tne electronic 
element with the leac pan. 

(c) a stec of integrally encapsulating tne e er.ronic 
element anc the lead part war. a resin anc 

(d) a steo of cubing the leac f rame logetner w.m r.e 
resin in oroer tnat a resir. cut surface anc a leac cut 
surface are formed at the same time or e oar>.a;e 
lateral surface of me eiecronic component. 

As a result of s-»Ch arrangement, a *esr. cut surface 
and a lead cut surface a-e formed or a package lateral 
surface at the same time, merclo-e eliminating tne need 
tor performing a ceburr.ng process Additionally, unl.ke 
conventional techniques, mere ts.no neeo tc perform a 
forming process in when an elongated lead is sub.er.ed 
tc bending, therelore providing imp-owed yields. 

More specif icaMy. in a method of etlc ently fabricat- 
ing a pluralfcy of electronic components of a resm 
molded package type of this invention, a o-'aie-iike lead 
frame is employed which comprises a pttraiity of bridge 
pans wnich are to-med into a laroce and e.piu'aHry of 
sets of lead pans which extend towarcs a piuraiit) of lat- 
bee open spaces wnich are horizontally and perpendic- 
ularly, and two-dimensbnalfy de^oed by the piuralit>- of 
bridge pans. This faJO'icat'on method comprises me 
steps of: 

(a) over me p:ate-like lead t-ame. a step of fuing 
each o? a piu'alrry o* e»er/on»: elements in a cone- 
spending latt.ce open space o' me plurality o' lamce 
open spaces. 

f» a step of eiecmca»y conne-»ng each of me 
electronic elements with a correspond^; set of 
lead pa-ts c* m e piu-ai«t> o' se:s of lead pans, 
(c) a r.ep o' encapsulating tne plurality of e ecvon.c 
elements anc t^e plural) of sets of lead pans *"m 
a resin sc rat tne piu-at::>- C eie:fon: elements 
anc me pij-a^> o* sets o' lead pa-ts a»e cont:njojs 
with one snp-.ne- at least m o->e oreson. and 
Idj a step C r--:ng me leac tram* togeme? wtn me 
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resin such mat the pU'aity * sets * lea - ^' ts * 
the leac frame are sepa-atec trsm ne piu-alrty C 
bridge parts respectively and resin cut spaces and 
lead cut spaces are formed at me same time on 
individual package latera' s jrlaces of the plurality of • 
electronic components. 

The above< escribed arrancement ncr only makes 
i: possible to omi: ceburrm; anc forming pocesses bJt 
aisc improves p-odudtv'ty m me encapsulation step a *c 
resin is injected tn-ough common pates irr.c a piu'ality 
of cavities wh.cn are horirorv.aliy and perpendicularly, 
and two-dimensionaliy a/ranged in co-respond.ng rr^n- 
ner to the plurality ol electronic elements and which ae 
communicated with one another at least in one direc- a 
tion. In the curing step, the lead frame is cut together 
with the resin at a width g-eater than the width of the 
bridge part of the lead frame ir. order that resm cut sur- 
faces and lead cut surfaces ae formed a: the same time 
on package lateral surfaces of two electronic compo- X 
nents of the plurality of electrode components corre- 
sponding to two adjacent e«ecvon.c elements of the 
pUralrty of elecvonic element. 

The presen: invention pro.-ces a lead f-ame com- 
prising: ** 

(a) a rectangular exterior frame. 

(b) a plurality of bridge pats wn.ch are fo-med into 
a lattice so as to establish connections between a 
pair of opposite sides of me rer.angjiar exterior 33 
frame as we" as between anome* pa»r o' opposite 
sides thereof; and 

(c) a plurality of sets of lead parrs wnich extend 
towards res'pectrve lattice open spaces which a*e 
horizontally and perpendicularly, and two-dimen- 35 
sionally defined by the b'idge pars. 

Such arrangement makes it possible tc two-dimen- 
sionaJly and closely place a g-ea: njmber of lead pans 
on a single lead frame Acco'dmgiy. the n*n& of eiec- *c 
Voric components that a single leac frame can yieJd is 
increased, and meal materia: b* forming a lead frame 
is used efficiently. 

The present invention provides a mold assembly 
comprising: 4 * 

(a) a lower mold element omo who a lead frame 
with a plurality of electronic elements whic-n e*e 
arranged horizontally and pe'penoicjia-iy. and no- 
dimensioned is p:aced; iC 

(b) an v^%r mold element, coooeratm; w.\t\ the 
lower moid element, that ee'mes a pturaity o' cav.- 
ties which are horizontally and pe-pend.cj!a.'iy. and 
two-dimensionally enranged corresponding*) to the 
plurality of elect' onic e«emen:s and wnich a*e com. 55 
municated w;th one anotne- a*, least in one d>ec- 
tion: and 

(c) common gates trvough wn c- £ 'es«r- * in ected 
into the plurality o 1 cavr. es 



Accordingly, 1: is possible tc dose'y and two dimen. 
sionaliy oefme a piu-aiity of canities between the uppc 
mold element end the lower moid element. whereb> tne 
njmber of e!ectron.c comoonents that a single molding 
process can yield «s increased and the p-odjrwity is 
improved. Additionally, smce me piu-ahty 0? cavities are 
communicates wr*.n one another, this allows a resir. tc 
be injected tvough tne commor. gates intc eac- ca^ty 
at high effoency Unnecessa-y po't.ons of the cj'W 
resin are removed '.egeme- w.tr unrecescary oo-;on* 
of the leac f*ame later 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGURE i is a plan view of an electronic compo- 
nent in accordance with the p-esen: invention. 

FIGURE 2 is a front view of the electronic compo- 
nent of FIGURE V 

FIGURE Z is a cross sectional v.ew o- me e'ecvonic 
component taker, aong the Ime ili-m ol FiGJF.E V 

FIGURE * is a cross serjonai view oi tne e'ecvonc 
component taken along the Ime V-!V cf FiG J S .S V 

FIGURE 5 is a p:ar. view o! a leac frame lor use r. 
the tab'ication c' the elecvonic component of FtG'jRE 
1. 

FIGURE 6 is a detail, enlarged plan v.ew of a lead 
formation part o* FIGURE 5. 

FIGURE 7 is a cross sectional view of me lead to-- 
mation pan taken a'on; me Ime Vii-Vi; o: riGU=.= 6. 

FIGURE 9 is a cross senona! v.ew of tne lead fc- 
mation pa"t :a*e.n a'ong me line Vili-vm of FiG'Jr.E 5 

FIGURE S »s a plan v.ew of me lead Irame of FO- 
URS 5 after a molding process is completed. 

FIGURE to is a oetail. enlarged p^an view 0' a mod 
part of FIGURE 9. 

FIGURE 't is a cross sectional view o'. me mdd 
part taken along me ime Xi-Xl of FIGURE ^0. 

FIGURE 12 is a cross secionsi v.ew o? me mod 
part taken along me Ime XH Xi: of FIGURE i0. 

FIGURE 13 is a front v.ew of anome- electronic 
component in a ceo- da nee wim me p-esemt invention. 

FIGURE 1* is a front view of stir another electron.: 
component in accordance wim the present invention. 

FIGURE 15 is a bottom view of another electronic 
component in acco-dance with the present invention. 

FIGURE 16 is a bottom view of stii: another e'ec- 
tonic component m accordance wim the present m/en- 
ton. 

FIGURE ^7 is a f-ont view of another eiecvo-n.c 
component ir. acco-cance wim me p*esen: inventor.. 

FIGURE -6 is a cots ser.o-.ai v.ew of me elec- 
tronic component taken eton; me Ime >:v:it xvi;i of 
FIGURE -.7. 

FIGURE * 9 is a cress sectional view of me elec- 
tronic component ta'*.er. along the Ime XlX-XiX of FIG- 
URE 17. 

FIGURE TC* is a cress sec-jona! v.ew o' me e»ec- 
t-onic compo-ent 7 SfGJRS i? co"espond.n; :c Fi2- 
URE 11. 
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Fl3UnS 21 is a cess sectona' v.ew a- tne e t: 
tronic component of FiGJSe 17 corespor.dr.; tc c i3- 

FIGURE 22 is a oerspeetrve view cf e conver.tc-.a; 
elecvonic component. 

FIGURE 22 is a plat view o' a conventional lea: 
frame. 

PIGJF.S 2<- is a p:ar view of the leac Irame of FiG- 
URE 23 after a molding p-c:ess «s comp-eted 

DETAILED DESCRIPTION' OF THE INVENTION 

Preferred embodiments of this invention a*e now 
described in detail with reterence ic the aecompanynj 
drawings. 

FIGURES V4 show the appearance and internal 
structure of an electronic component of a surface mount 
type in accordance with the present invention. Fi3'JnE 
1 is 6 plan view of ar. electronic component ir accec- 
ance with the p-esent indention FI3JP.E 2 is a Iron: 
view of the electronic component of Fi3'J== l. FIG- 
URE 3 is a cross seaions! view of the electronic- compo- 
nent taken along the line lli-K! of riG'J^E 1. FiG'JPE * 
is a cross sectional view of the elecvonic component 
taken along the l.ne IV-IV oi FIGURE V '0 is an e ec 
tronic component of this invention. 7h»s elecvonic com- 
ponent 10 has a first lead u, a seconC lead *.2. & Ihirc 
lead 13. a se reconduct or chip (an electronic eiemeni) 
15, and a resin 18. The bottom dimensions of resin 
having the form of a rectangular parallelepiped ae * 6 
mm « 0.8 mm. Each of leads 'VIS has me same 
length. 0. 6S mm. 

Firs: lead n has a thick par: ".".a whose lengn. 
width, and thickness are C. *5 mm 0. 2 mm, and 0. 2 
mm and a thin par, ',1b whose length, width, and thick- 
ness are 0. 5 mm. 0. 5 mm. and 0. 1 mm. A step of 0. 1 
mm is provided on the bottom surface side ol first lead 
11. First lead 1 1 has a fiat to? surface. To prevent f.rst 
lead 11 from slipping from resin 18. thin part nc has a 
top suriace (0. 5 mm » 0. 5 mm) which is g-eaie- in width 
than thick parts ne lop surface and which is great m 
area than semiconducto' chip IS Semiconductor cho 
IS is fixed on thin part 1 lb using a conductive adhesive 
14. As a result of such arrangement, semiconductor 
chip 15 « electrically connected, at its bottom surface, 
with first lead 11. A lateral surtace (0. 2 mm » 0. 2 mm) 
of Ihkk pan iia and a late'ai sutace of resin ie are 
formed at the same time by a single cut such that me 
lateral suriace of thick part 1 1s is located at a towe- end 
area of the latere: suriace of resin -,6 enc the latera' sur- 
faces Of thick part 1 la and resin *ea?e expos ec tor m:n; 
the same p»ane. ir. o.tner words these ta:e-&: su-taces 
are flush with each other. 

Second lead 1 2 has a tnicw pan "2a pengtn: 0 *.5 
mm; width: 0. 2 mm. thickness 0. 2 mm) anc a Inir. par. 
12b (length: 0. 5 mm; width 0. 3 mm. thickness. 0. t 
mm). Likewise, tni-d lead '3 has a thck pan *2a 
Oength 0. :5 mm; width C 2 mm. tn-ckness: C 2 rvn) 
and a thin part *2c (length 5 5 mm. wcth C. 2 mm. 



thickness C ■ mm) l step cf 0 • mm it p-e/ioec on 
tne bottom sees c J second anc tnirc leacs 2 anc \l. 
arc seconc and third leads *2 anc "2 eacr. nave a fiat 
top surface. To p'eve.nt second arc thirc leads "2 and 

5 -.3 from sloping from resm IB. thin pa'ts *.2C anc *3b 
have top surfaces wide than those of thic* pa'ts °.2a 
and '.3a. Tnir. pa ts *.2C and '2t a'e tu-.n e - orovced 
witn notches "2c and *3c which funetio-. as means lor 
pre/er.t.n; the iei.es '2 and *.2 t-OT sioo n; I-ot resm. 

.j *e Each notch :2c and ".2c has a d.me-.sor of C CE 
mm as a depth Late 'a su faces (0 2 mm > : 2 mm- of 
tmck pats "52a anc '.3a. anc another latere- su-iace o' 
resin 18 are formed at the same time by a single ex 
such that the lateral surfaces of thick pa'ts 12a and t3a 

15 are located at tower end areas of the latere! surface of 
resin 18 and the lateral surfaces of thick pa'ts :2a end 
13a and resin ie are exposed forming tne same plane, 
ir. other words these late'ai su-taces a-e fiusf w»tr. each 
other. T*c electrodes on semiconductor cvp *5 a*e 

,c eiecricaiiy conner.ed witn thm pats -.2c and '2C of 
second anc thirc leaos '2 and IS b> «w wires *£ anc 
M. First tc Ihirc leads tv.2 a-e termed ~ so^ mater^i 
that cuts easii) such as FeM': ai»cy. Cu. anc 

Resin ;9 encaesuiates most of first to tmrc leads 

21 n-i3. semiconour.or chip :5. At wi-e "6. anc Au wre 
17. 18a is a pe-iphe-ai part of the resin lop surface. 
Periphefa* part ifia is chamfered. Formed a: ont comer 
of the resin top surface is a recess par: having a d»ame- 
ter of from 0.2 mm ic 0.3 mm Tms recess pa*t selves 

i: as polarity mark :eo Each of bonom sufaces (0 *5 
mm » 0. 2 mm) o' th.ck parts -.la-^a of trst tc third 
leads 11-13 is exposed at resin bonom surface *.8c and 
projects by trom C C3 mm tc 0. 05 mm so as to meet 
lead sand-ofi specifications. Secause such a p-ojection 

st length is less than me difference in thickness between 
thick pans tia'i3a and thin pans r.b-t3b (ie.. 0. i 
mm), the bottom syfaces of tnir. parts ' id-". 3b of first to 
third leads ii-i3 a'e completely covered w»th res»n ib. 
The exposed surfaces of f«rst to third leads n-i3 a'e 

40 soide'piatec sucn tr.at eech of the eoosec suriaces is 
covered with a film of sokaer the adeouate in.ckness ot 
which is 4-1 5 um. 

In accordance with electronic component 10 
described above, a: the ftme o» penorminc a mounting 

4$ process on a printed board, a corner part which is 
defined between a lateral surface and a bonom surface 
ot each of th.ck pans i ia-i3a. is used tor er.abtishnp 
connection witn me outside. Tne corner pa'ts a*e sol- 
de'piated the-efore provd»->g good soioerabiiih during 

35 the mounting process. A space, taker, up by e:ecron.c 
component >C or*, ne printed board, is eo us' to the area 
of resin bonom su-faee i8c. whicr. makes pcss'o«e to 
provide higher mounting density on the p'ir.'.eC boa'd 
Addit>onai»y. leac cerorma:»or. is unlike') tc occur 

if FIGURES 5-5 'esoectiveiy illustrate a leac t-ame 
to? use in the fao-icacon of e ectron.c component • C ir a 
plan *ew. ir. ar er:a»;ec view, m s c:css sectcna 
Uken slong tn* v'li-vii. and r anor-e* c*oss ie:- 
tona? v.e* taKe- a cng tne ime Viii-vni Leac f*amt 35 
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to forme: by a metal "vr* ™ * * if^ 
gular and is comprised tf lead lormwn pa . *ira 
exterior frame 32 tor enclosing lead formats pan „v 
Exterior frame 22 is 20 mm * 5C mm and <S 0 2 mm 
thick. Referring to FlGJRH 5. exterior name 32 nas. at 
its comer pa".*, *our portions defining resoect.ve holes 
33 having a cf.smete- o\ l mm to: beating the leas Vame 
33. \r. addition to the pro/tSion o< location noies 32. 
exterior frame 22 has save- ponions a-on; one o: tne 
long sides r.e-eoi. these sever potions cef.n^g seven 
teed holes 3* ha vine, e diameter o' 2 mm. 

As snowr. ir. cetai: ir, Fi3 jF.ES 5-6. lead ly ration 
part 31 includes a vertical bnoge par. 25 and a lateral 
bridge pan 36. Vertical bridge pan 25 bridges opposite 
two long sides ol exterior Jrame 32. Lateral bnoge part 
36 bridges the remaining opposite two short *des of 
exterior frame 22. Vertical and lateral bridge pans 25 
and 36 each have a width of 0 2 mm anc a trvooess ol 
0 2 mm. These ve-tioa! and latera' bridge pats 25 and 
35 define 22C lattice open spaces (H columns * 23 
rows). The vertical pitch & the larce spaces «s i . 2 mm 
and the lateral pits.-, the-eo' is 2. 1 mm. First to ;vs lead 
parts 1M3 extend wares the lstr.ee open spaces, m 
other words 22: sets ol firs: tc third lead pans l v 1 2 8'e 
two-dimensbnaJiy arranged at me foregoing prtones. 
Tnese pitches are 1/2 to t/3 o' the conventional o-^es. 
First lead par, 11 oownwardly extends Irom er.eror 
frame 32 and lateral bridge pan 35 by 0. 6 mm. wniie 
second and th.rd lead pans i2anc -.3 upward')- extend 
from exterior frame 32 and lateral b-idge pan 25 0> D e 
mm. 

Each first lead par. 1 1 has a base end v a (length: 
0. 3 mm; width: 0. 2 mm; thdoess: 0. 2 mm) and a 
leading end nt (length: 0. £ mm; width 0. 5 mm. th.r>.. 
nes*: 0. 1 mm). A step of 0. 1 mm is p-ovided or. tne bot- 
tom surface side of first lead pan ti. Leading end i*b 
has a top surface (0. S mm * 0. 5 mm) that is g-eater >n 
width than base end's i is top surface. 

Each second lead pan 12 has a base end i2a 
(length: 0. 3 mm; width: 0 2 mm; tmokness. 0 2 mm) 
end a leading end i2!> (length 0. 5 mm. width 0 2 mm; 
thickness: 0. l mm). UKewise. each third lead 1 2 has a 
base end 13a O^gth: 0. 3 mm; width. 0. 2 mm. thick- 
ness: 0. 2 mm) and a leading end 13b (length. 0. 5 mm; 
width: 0. 3 mm; thickness: 0. 1 mm). A step o< 0. 1 mm 
is provided on the bottom surface side of second »eaS 
part 12. and a step of 0. 1 mm is provided on the bottom 
surface side of third lead pan 13. leading end t2b has 
a wider top surface than base ens t2s. and leading end 
13b has a wider top surface mar. base end * 3a Leading 
ends 120 and 13b o'- second enc tni-d leac pa'ts 12 and 
13 have notches 12c anc 13c having a Oeptn o? C oe 
mm. 

It is possible to form tne to-egoin; steps provided 
on the bottom surface sees o*. first to third lead parts 
11-13 by coining, etching or pressing The foregoing 
seven feed hoies 3* are provioec at positions co-»e- 
sponcSnj to the second, hrtn. eighth e=e/e-.in. tn.r- 
teenth, sixteen— and nineteenth co'umns irom r e lert- 



hand side r.the :i * 22 :ar.ce (see =i3J--= 5;. 

The foregoing leas Jrame strucu-e allows 22: sets 
of lead parts 1 1 • 1 2 to be cisseiy and two-dtmensona»y 
placed on a single lead frame 20. The number o' e!ec- 
f tronic components 10 that a sr.gie lead t-ame 3C car. 
yield is increased in compansor. with conventional tech- 
niques, and meta* mate-ia for Irming leac frame 3C •£ 
used mre efficient 1 y 

Tne iao-icoior. o' tne aco-ecescioec e:er/on-: 
>c component -.0. ma! »s. tne awemrVy p-ocess com- 
prises a d«e oondng process, i wire oondm; p-ocess a 
molding process, e dicing «cun.ng) process, and a leac 
finishing p-ocess Ir. the d»e Oondmg process, semcon- 
ductor chip 15 is UxeC tc leading end nb of firs: leao 
ij part 11 of lead frame 30 using conductive adhesrve i*. 
In the wire bonding process, two electrodes on semi- 
conductor chip -.5 a*e electrically connected with lead- 
ing ends 12C anc -.30 o' second anc th.rd lead pans '2 
and 13 by^ne Au wires 16 and '.7. Both ir. the d.e Oono- 
w ing process anc m the w.-e bonding p-ocess. leed no es 
34. formed m er.eror trame 22 o* tne leac irame. are 
used to: mou-.cn;. or. a sing e <ead trame 30. c2C sem- 
iconductor cnlps 15. ir. tne mbldmg p'ocess a moid 
assembly 1o* transfer mold is usee tor integ-a' encaos^- 
« lation ot most o: tmj; tc tn.rc leac pans 1 1-13. serrvcon- 
ductor chips -.5. and Au wires '.6 enc 17. 

FIGURES 5-12 a'e views of lead frame 30 arter 
molding is completed. Fi3'JR£ 5 is a plan view ot tne 
post-mo»d.n; lead frame 3C FiG JnE 10 is ar. enlaced 
33 view o! tne post-moidmg lead frame 30. Fl3U*£ i us a 
cross sectiona! v.ew cl the post-moio".ng lead irame 30 
taken along me ime Xl-XI. FIGURE 12 is anotner coss 
sectional view of the post-moidmg lead frame 30 taken 
along the Ime XU-XU. Referring first to FIGURE 5. 
3S therein shown a*e ten com-non gates 41 to: resin intro- 
duction, and a mo.d part 42 defined oy an upper moid 
element and 8 lower move element. These ter. common 
gates 41 are prodded at positions corresponding tc the 
first, third, lihh. seventn. n.nth. twettlh. fou-teentn. si*- 
40 teenth. eighteenth and r^em.etn columns irom the left- 
hand s<3e of the foregoing lattice srudu*e o*. lead frame 
30 ( 11 columns » 20 rows). 

As shown in detail in FIGURES 10-12. a: ne same 
time that a resm 18. which has encapsulated most ot 
45 lead pans 1V13. semiconductor cnips 15. and Au wnes 
16-17. is formed in each of tne iatl.ee open spaces, 
additional resms 0-45 a-e to-med o^e tying vertical 
bridge pan 3£ anc l8tera: or.dgt pan 36 Ajd;tona } res- 
ins 43-45 have tne same he«ghl as resm 18. Each res.n 
so 18 is horizontally and perpendicular i> coupled one 
anotner via addoonai res.ns 0-45. Fe-.pne-a pan i£a 
is chamfered and pola'ity ma^ IBP is Icmed at one 
' corner o! the top su-tace. having a d-ameter oMrprr. C .2 
mm to C3 mm *oo!tonai 'es.r. O. wmc^ is b-med as 
a a ridge or. ve-::ca: broge oan 25. is onamte-ec at «ts 
?&\?*try. anc t^e w.cth o 1 aodstona! resr's 42 top sur- 
face is ec.ua' :c tne widt- c' % e*t»ca b ege ca-t 35 (. e . 
0 2 mm) ir. ome- wo-cs ?wc g-oces. when a*e g*ea:e- 
m width at toe '.har. a: ocr.om a t to«mec oer-eer. twe 
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adjacent mpiding resins -E facing ear. or.e- across 
additional resin *2. abng verta: o-oge par, 25 »j<e* 
wise, addinona: resin tt. wn.cr ts formed as a :»oge on 
lateral bridge pan 26. is cramfe-ed a: its periphe-y. and 
the width of additional rear, s " top surface is eoua'. to 
the width at lateral bridge par. 36 (C. 2 mm), in other 
words, two grooves, whirr. a*e g* eater in width at top 
than a! bottom, a'* former oetweer. r*o adjscerr. mold- 
ing resins 16 facing each otne- across aodtona; res-n 
C4. along laie-a: b'ioge can 35 Aodfoonal res.r. <s. 
which is lormed o.e'iyr.g a po t wne-e venca' o-io;e 
part 35 and late-a bnoge pa-. 26 cess. 'S cnamfe-eC at 
its periphery anc has a top surtace o' 0 2 mm * 0.2 mm. 
FIGURES 10-* 2 show exa-np.es ir. which a se'«es of 
additional resins *3-*S is fo-mec also or. exieror frame 
32 of the lead If ame. 

FIGURES 11 and 12 show upper mold element 5i 
and lower mold element 52 lor use in a molding pro:- 
ess. Lead frame 3C nav»n; tne-eo- 220 semiconsuctpr 
chps 15 whip*, art hor.zonta!:> anc perpendicuia-iy ans 
two-dimensionaliy arranges. «s p:acec on lowe* moc 
element S2. Lowe* moid e ement 52 has a fo-mn; sur- 
face that is provoeo" wi;n a g-eat numoer of recess 
parts, thereby allowing me Por.om surtaxes (0. 3 mm « 
0. 2 mm) of base ends i a-* 3a of first tc third lead pans 
11-13. exterior frame 32. vernca: b'oge pan 25. and lat- 
eral bridge pan 36 to p-cjec. from resm oofcom surface 
18c by 0. 03 mm to 0.05 mm Oefmeo between upper 
mold element 51 anc lower moid eeme.nt 52 are 220 
cavities for me format.on o' mo»o";ng resin 18 which a-e 
arranged horizontally anc pe-oenCcuJariy. and two- 
dimensionafly. and open spaces for me b-maiion ol 
additional resins <3*<5 which have the same height as 
the cavities. These 220 cav*es a-e horizontally and 
perpendicularly coupled one anomer through tne open 
spaces. Upper moid element 51 has a forming surface 
in which many recess pans having a depth capaoie of 
defining most of the cavit.es and most of the communi- 
cation open spaces tor tne cavites a*e formed. The cav- 
ities and the communicator, oper. spaces of tne canities 
are easily filled wjjh a res-n mat is »n eceC from a com- 
mon runntr through trte te'egomg ten common gales 
41. The angle and dimensions o' each common gate <i 
are 30 degrees and 0. « mm » 0. 2 mm Additionally, at 
least one of upper and lower moid elements 51 anc 52 
Is provided with pins (not shown ir. the figure) which ae 
inserted Into location noies 32 formed m exterio- frame 
32 of the lead Irame Such ar. arrangement p-e^ents 
lead frame 30 from makm; e displacement with resoeci 
to the moid assemb»y. 

In accordance witr. tne aoo^e-oescrioed moid 
assembly structure, tne 2 22 semiconductor chips *5 
and the 220 sets of f«*s: to tnirc iead pans 11 -".3 a'e 
integrally encapsuiateC by »esn Aoco-dmgiy. tne 
number of electronic components iC nst a single nois- 
ing process can yield increases m comparison witr. co> 
verrtonal fabrication lecnncues. me-eby prolog 
improved productivity Aodi-.cna'ly. most of tne septa'- 
ance o! molding res.n *£ ca- Pe cnangec tee»> 0y 



rep:acemen: o* uppe- moic e-eme-t 5*. 

In tne dcing p-ocess. ieac frame 32 »s cj: together 
witr. resins *e. <2. ^ anc <5 vrv a smgie cur.mg p:ade 
having a widtr. of 0. 5 mm ir. order tr*.et resm cut su-faces 

5 and leed cut surfaces are formed at tne same :.me a? 
package late-ai surfaces of two eiecvom: components 
10 corresportding tc twe adiacent sem.oonpjr.o: cn:ps 
-.5. The cutting b:a=e w.Ptr. is create' by 0 2 mm tr.ar. 
tne wis:- o' ven ca anc lateral p-«cge pa ts 25 anr 36 o ; 

• z tne leac frame [Z 2 mm) v,'i anc o' P «-3. = ES i:» 
12 easn indicate a cutting wctn of C I m-r. Lc:a: o- 
hole 32. formed ir. enerior tame 22 of me >eac irame. is 
used to: identrfcaoon of a cutting posuon Tne toe su*- 
faces of aodn.onat resins *3-<S having a width of 0 2 

ts mm are located at tne centers of Wi an: W2. and 
grooves, horizontally and perpendicular formed by 
chamfer, guipe a ttade for dicing in a travelling drec.ion 
As a result. indiviauaJ e-'ecvonc components *.0. eacn 
of wnic.n having a rectangular pa'ai^e eorpec i«Ke ^esm 

?c \B whose bottom su-face dimensions a-e i 6 mm . 0 
6 mm anc Vst tc tnirc lea os 11-12 r.avr.r; a «engtr o 1 0 
65 mm. a-e sepa*ated. At tn ( s time. ir. .eac «-ame 20. 
base portons having a lengtn of C "S mm o' cast encs 
iia- 12a of eacn leac pan. a-e ciscardeo. As a result a 

a cut surface of first lead 1 "..which has dimensions o'D 2 
mm n 0. 2 mm. is exposed at a fc^ er end a*ee of one 
lateral surface of resin -.8. being flush with tne iate*ai 
surtace of resin 18. In adoitbn. cvt surfaces of second 
and thi'C leaos '2 and 13 (0 2 mm . 0 2 mrr.) are 

3C exposed a: lower enc areas of opposite ia:e*a" sunace 
o! resin 18 oemg fush wir. the opposr.e latca^ suiace 
of resin i8. Funner, fo*meC or. a pacKage bor.orr. sur- 
face are p-o;er.ing su naces (0. 15 mm * Z 2 mm; of fi'st 
to third leacs 11-13. As descrisec abo/e. use C a sot 

35 material which cuts easily for forming ieac i^ame 30 
including first tc third lead pans 11-13 reduces wea* of 
a cutting b:aoe for dicing, as a result of when va*iat»o~s 
in cutting w.cih and reductions ir. curing rate are sup- 
pressed. 

< In ne leac tmisnmg process, the exposec sutazes 
of frsi to third leaos n-12 e'e sotocrpiated &uch mat 
the exposed surfaces a'e cc*e'ed with a film o' soder 
having a th.ckness o? *-i5 pm. As a resmt. sotde< m tn e 
form of t2m is appl.ed onto each cut surface {0. 2 mm > 

«r 0. 2 mm) of first to third leads 1 vi 3 formed on the pack- 
age lateral surface and onto each project n; surtace (0 
15 mm » 0 2C mm) 0' first to tnirc leads 11-13 to'.-ned 
on the pacKage oonom su-iace Othe» paling ma> be 
employed nsteac of soberpiatmg ir. aodtton. so»ce-- 

*5 plating may be eliminated depending or. tne mate'. a' o* 
lead frame 30 

In acco'Cance with the lab'icafon metnoc 0' e e: 
vonic comconen*. i0. ?esm anc lead cj: sufaces a*e 
formed at me same tme 0- a package late-a' su^ece. 

i£ which makes r. pesso'e tc eliminate tne need lo- per- 
forming a cebunng process. Ir. a3d=ton. unlike con.-en- 
tonal techmo^es. r. «s unnecessa'y tc pe^o-m. a to rn ng. 
process to- p-ood.ng a pent ir a- e^ongatec ieac wr.;n 
pro/ces an imp-cvec y.eic 
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FIGURES *3 and illustrate the appsa*ances of 
other surface mount type eiecvonic components in 
accordance with the present invention. Referring to FIG- 
URE 13. an electronic competent 20 is showr. in which. 
Instead of a chamfer, a step is provided at peripheral * 
part 18a of the resin top surface. As in the above- 
described case, the appearance of resin '.8 can be 
changed freely by replacement o' upper mole element 
51. Referring now to FiGuRE '<■. an eiecronic compo- 
nent 2*. is illustrated in which 'esir. 18 nas me form of s <- 
perlect rectangular parallelepiped and the bottom sur- 
faces of thic« parts ia-i3a and resin bottom surface 
18c are exposec forming the same plane, in this case, 
lower mold element 52 may have a flat forming surface. 
Even with the FIG. n structure, lead stand-oft specif i- 1S 
cations can be met by subjecting the exposed surfaces 
of first to third leads 11-13 tc solderpiating tor formation 
of solder films thereon having a thtociess of <-i5 ^m. Ir. 
accordance with electronic component 1C of FIGURES 
1-4 or in accordance with electronic component 20 of ?z 
FIGURE 13. a chamfer or a step is provided at periph- 
eral part :8a o' tne resir top surface, which prove es the 
advantage that, when cutting resin *.6. the thickness of 
resin to be cut is thin in comparison with tne case of 
electronic component 2* of FiGUF.E 14. 2! 

in electronic component 21 of FIGURE K. lead 
thick parts ita-i3a have bottom surfaces which are 
exposed being flush with resin ootiom surface i8c In 
such a case, there is the possibility mat resin, which has 
been injected in the molding process, ente* berweer. the jc 
flat forming surface of the lower mold e:emerr. and the 
bottom surfaces of lead nick parts it a- :3a. panicuiariy 
at the center of the lead frame. FIGURES 15 and 16 
show solutions to this p'oOJem. FIGURE 15 shows elec- 
tronic component 22 ir. which 7-shaoec groove i8d is )S 
formed in resin bottom surface 16c. FIGURE 16 snows 
electronic component 23 in wr.ich three U-shaped 
. grooves I8e-g are formed in resir. bottom sulace 18c. 
These three U-shaped grooves i8e-g are formed in 
6uch a way as to enclose lead thick parts na-i3a. *o 
respectively. As a resuft o? such errangement. the fore- 
going entering of resin can be prevented because 
ridges of the lower moid element corresponding to 
grooves I8d-g achieve a reduction in resin pressure. 

With reference to FIGURES 17-19. the appearance «s 
and inter nat structure of another surface mount type 
electronic component in accordance wrth the present 
invention is shown. FIGURE 17 is a plan view of the 
electronic component FIGURE 10 is a cross sectional 
view of the electronic component taken along the Ime sc 
XVMOCVNI of FIGURE 17. FIGURE IS is a cross sec- 
tional view of tne electronic" component taker along the 
line XIX-XIX of FIGURE 17. In electronic component 2* 
of FIGURES 17-19, peripheral par; tea of the resin top 
surface is chamfered and lead tne* parts v.a-t3a have 55 
bottom surfaces which are exposed being iiusn with 
resin bottom surface 18c. Electric component 2* has a 
resin lateral surface which is composed of a cut surface 
1 ex that is formec at a lower enc a;ea of tne 'es:n iate-ai 



surface simultaneously with a lead cut surface by d»cing, 
and a nor. -cut surface *«8y formed by molding Cut sur- 
face I8x of the resir. lateral surface is perpendicular to 
resin bottom surface 18c. and a par. of cut surface '8x 
forms common gate cut surface *6z. Tnis common gate 
cut surface "82 is located between tne cut lateral sur- 
faces of second and third lead thick parts *2a and :2a. 
Non-cut surface t8y of r.e resm tatera! surface is 
inclined by an angle of th'te ceg*ees w<tn -esoect to 
resin bottom surface *8c so ma: mosd»ng resm *.£ can 
be withdrawn easily from the mo»o assemoly Tne 
exposed surfaces of first to third leaos It-12 are solder- 
plated, lead frame 30. shown in FIGURES 5-8. may be 
used in the fabrication of electronic component 2«. 

FIGURES 20 end 21. which correspond to FIG- 
URES 11 and 12. shows situations after molding for 
electronic component 24 is competed In FIGURES 20 
and 21. 51 is an upper mold element 12 is a lower mold 
element. «i is a common gate for resm injection. 
Defined between upper moic element 51 and lowe* 
mold eiemen: 52 are 220 cavities whic- a'e horizontally 
and perpendicularly, and ^o-dimensionaliy arranged 
for the formation of molding resins 18 Note that these \ 
cavities a r e communicatee with one another through 
common gates <1 only ir. the column direction. Ccm- 
mon gates <t are located at positions corresponding to 
each column of the 11 « 22 cavities Lower moid e'e- 
ment 52 has a flat forming surface, and. accordingly, 
elastic sheet S3 «s inserted between tower moid element 
52 and the lead frame, to prevent the ente'ing of 
injected resin and to protect the lead bottom surface ir. 
such a case, base encs *<2a ana :3a of second anc 
third lead pans 12 and t3 of each electronic component 
are pressed by upper moid element Si at positions 
away from the common gate *1 . it is possible lo prevent 
the entering of injected resm without elastic sheet 53. 
depending on the resin pressure. 

In accordance with electronic component ?c. a cut 
surface of first lead 1 1 is exposec at a lower end area of 
a lateral surface of resin 18. being flush with resin cut 
surface i8x. and cut surfaces of second and third leads 
12 and 13 are exposed at (owe* end areas of opposite 
lateral surface of resin 18. being flush with resin cut Sur- 
face 16x. In addition, molding is performed such that 
each of the bottom surfaces of first to third leads 1 M3 
is exposed being flush with resin bottom surface *8c. 
Further, the exposed cut surfaces and exposed bonom 
surfaces of firs: to thirc leads 11-13 a-e continuous, and 
here are formed lead come' pats to' connections w.th 
the outside. Accordingly, electronic component ?< is a 
super small component most su;tao:e to* surface mount 
technology. 

In each of the a*o" esaid examples electric connec- 
tion between semiconductor chip (electronic element) 
15 and second and tnird teacs 12 and ".3 may be estab- 
lished by means omer man Au wi?es *€ and "7. Instead 
of using ptate-ike leac vame 3C an alter native, wh.cn is 
formed by par.e'nmg tn« h<e ieac frame tr an msuiafn; 
subsi»ate. may be usee, in each exampie. on'y tne 
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exposed bottom surfaces of first to iVd leads l v. 3 
nay be subjected to soiderpiating. 

The number of leads is not limited to the above- 
described number. Instead of semiconductor chip t5. 
any electronic elements may be incorporated mtc eiec- £ 
trontc components 10. 20. 21. 22. 23. and 24. 

Claims 

1. An elecsonic component of a resin molded pack- -c 
age type, said electronic component comprising: 

(a) an electronic element; 

(b) a lead which is electrically connected with 
said electronic element: and »« 

(c) a resin which encapsulates said electronic 
element and said lead: 

wherein a lateral surface of said lead a-d a 
lateral surface of said resin are simultaneously *e 
formeo by a single cut such that said lateral surface 
of said lead is located at a lower end area of said 
lateral surface of said resin and said lateral sur- 
faces of said lead and said resin a/e exposed form- 
ing the same plane. ** 

2. The electronic component of claim 1. wherein said 
lead is formed of a soft materia! which cuts easily 

3. The electronic component of daim 1. whe-ein said so 
exposed lateral surface of said lead is plated. 

4. The electronic componex of claim 1. wherein a: 
least a portion of a bottom surface of said leac is 
exposed at a bottom surface of said resin. if 

5. The electronic component of daim 4, wherein plat- 
ing is applied only to said exposed bottom surface 
of said lead. 

*o 

6. The electronic component of d8«m 4, wherein said 
exposed bottom surface of said lead is continuous 
with sad exposed lateral surface of said lead. 

7. The electronic component of claim 6, wherein said *$ 
exposed bottom surface and exposed lateral sur- 
face of said lead are plated. 

8. The electronic component of ciaim 4. wherein sad 
exposed bottom, surface of said lead slightly so 
projects from said bottom surface of sad resin. 

9. The electronic component or? claim 4. wherein said 
bottom surface of said resin has. around said 
exposed bottom surface of said lead, portions ss 
defining grooves. 

10. The electronic component of claim l. wnerein said 
resin has a top surface the periphery of which is 



provided with either s chamfer or a step 

n. The electronic component of claim V wherein at 
least a portion of each of tour latera' surfaces of 
said resin is formed by cutting. 

12. The electronic component o* claim t. wnerein sac 
lateral surface of said resin has e cut surface 
formed at the time of cutting said leaC anr a non-cut 
surface formed at the time of performing sad 
encapsulation process. 

13. The elecfronic component of claim t2. wnerein said 
cut surface of said resin's lateral surface is perpen- 
dicular to said resin's bottom surface and wherein 
said non-cut surface o? said resin's late'al surface 
tilts with reaper, to said resin s bottom surface. 

14. The electronic component of daim *.2. wherein said 
cut surface of said resin's lateral surface is formed, 
being perpendicular with respect tc said resin s bot- 
tom surface at a lower end area of said resir.'s lat- 
eral surface. 

15. The electronic component of claim 12. wherein 
each of lower end a'eas of four lateral surfaces of 
said resin is formed by cutting, being perpendicu:ar 

-with respect to said bottom surface of sad resin. 

16. The electronic component of claim 1. 

wherein: 

(a) said lead includes: 

a thin part which is electrically connected 
with said electronic element: and 
a thick part which is formed having a 
greater thickness than said thir. part sc as 
to provide a r.ep on the side of said lead e 
bottom surface: 

(b) i lateral surface of said thick part and said 
lateral surface of said resin are simultaneously 
formed by • single cut so that sad lateral sur- 
face of said thick part is located at a lower end 
area of said lateral surface of said resin and 
said lateral surfaces of sad thicx part and sad 
resin are exposed forming the same plane; and 

(c) a bottom surface of said thick part is 
exposed a: a bottom surface of sad resin. 

17. The electronic component of daim i6. wnerein sad 
exposed bottom surface of said thick par: projects, 
from said bottom surface of said resin, by a length 
less than a difference in thickness berween sad 
thin part and sad thick part. 

18. The electronic component of daim 16. wherein sad 
tnin part is g* eater m top surface wiotn than sad 



9 



-.7 



EP 0 794 572 A2 



thick pan. 

1$. The electronic component of claim 1 6. wherein said 
thin pari has a top surface whose aree is cheater 
than the area of said electronic element and f 
wherein said electronic element is fixed onto said 
thin pan 

20. The electronic component of claim *6. wherein said 
thin pan is provided with a notch, said notch acting 10 
as e prevention means for pr dentin; said lead from 
Slipping from said resin. 

21. A method for fabricating an electronic component of 

a resin molded package type, said method compris* 15 
ing: 

(a) a step of fixing an electronic element on a 
plate-like lead frame having a lead part: 

(b) s step of electrically connecting said elec* io 
tronic element with said lead pan: 

(c) a step of integrally encapsulating said elec- 
tronic element and said lead part with a resin: 
and 

(d) a step or? cutting said lead frame together 2: 
with said resin in order that a resin cut surface 
and a lead cut surface are formed at the sane 
time on a package lateral surface of said elec- 
tronic component. 

jj 

22. The electronic component fabrication method of 
claim 21. wherein said encapsulation sieo com- 
prises a step of encapsulating said lead pan such 
that a bottom surface of said lead part exposes at a 
bottom surface of said resin. 33 

23. The electronic component fabrication method of 
claim 22. wherein said encapsulation step com* 
prises a step of inserting between a lower mold ele- 
ment and said lead pan an elastic sheet. <o 

24. The electronic component fabrication method of 
daim 21 further comprising a Step of forming in a 
top surface of said resin a groove for puicCng a cut- 
ting blade to be used in said cutting step. 4S 

25. The electronic component fabrication method of 
daim 21 further comprising a step of terming in a 
top surface of said resin a ridge lor positioning a 
cutting blade to be used in said cutting step. 5c 

2S. The electronic component fabrication method of 
daim 21 funher comprising a step of subjecting 
said tead cut surface, formed at said package lat- 
eral surface of said electronic component, to a plat- £5 
ing process. 

27. A method of fabricating a piu'aiity of electronic 
components 0? a resm molded package type, said 



method comprising: 

(a) over a plate-like lead Irame comprising a 
plurality of bndge parts wnich are formed into a 
lattice and a plurality of sets of lead parts which 
extend towards a plurality of lattice open 
spaces which are horizontally and perpendicu- 
larly, and fwo-dimensionaliy defined by said 
plurality of bridge parts, a step of fixing each of 
a plurality of electronic elements in a corre- 
sponding lattice open space of said plurality of 
lattice open spaces: 

(b) a step of electrically connecting each said 
electronic element with a corresponding sel of 
lead parts of sad plurality of sets of lead pans: 

(c) a step of encapsulating said plurality of 
electronic elements and said plurality of sets of 
lead pans w:tn a resin so that said plurality of 
electronic elements and said plurality of sets of 
lead parts are continuous with one another 
through common gates at least in one direc- 
tion: and 

(d) a step of cutting said lead frame together 
with said resin sucn mat said plurality of sets of 
lead parts of said lead frame are separated 
from said plurality of bridge parts respectively 
and resin cut surfaces and lead cut surfaces 
are formed at the same time or indi vidua! pack- 
age lateral surfaces of said plurality of elec- 
tronic components. 

28. The electronic component fabrication method of 
daim 27. wherein sa»d encapsulation step com- 
prises a step of having an upper moid element 
press said lead pan cf said lead frame at a position 
eway from said common gate. 

29. The electronic component fabrication method of 
daim 27, wherein sad encapsulation step com- 
prises a step of encapsulating said plurality of sets 
of lead parts such that t bottom surface of each 
said lead pan is exposed at a bottom surface of 
said resin. 

30. The electronic component fabrication method of 
daim 27 further comprising a step of forming a plu- 
rality of grooves b* guiding a cutting blade to be 
used in said cutting step in a top surface of said 
resin along said brioge pans of said lead frame. 

31. The electronic comoonent tabrication method of 
daim 30, whe'en said ptjraMy of g- coves are 
formed at least wnere said resin cut surfaces and 
lead cut Surfaces of sac plurality of electronic com- 
ponents are lormec at me same time. 

32. The electronic component fabrication method of 
daim 30. whe'etr. eacn sa<c g-oove is to* nee at 
least between two ad,acent electronic elements of 
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said plurality of electronic cements. 

33. The electronic component fabrication method of 
claim 30. wherein sad plurality of grooves are 
formed horizontally and perpendicularly along said 5 
bridge parts cr* said lead frame. 

34. The electronic component fabrication method of 
claim 30. whe'ein each sac g/oo/e has a bottom 
width and a top width, saic top width being greater ic 
than sab bosom width. 

35. The electronic component fabrication method of 
claim 30. wherein each said groove is formed of a 
pair of elongated grooves running parallel with each u 
other. 

36. The electronic component fab-ication method of 
daim 27 further compr tsmg a step o! forming a plu- 
rality of ridges tor use in locating a cutting blade to 2C 
be used in said cutting step ir. a top surface of said 
resin along said bridge pans of sad lead frame. 

37. The electronic componerr. fabrication method of 
daim 36. wherein said plurality of ridges are formed 2$ 
horizontally and perpendicularly along said bridge 
parts of sard lead frame. 

38. The electronic component fabrication method of 
daim 36. whe-*ein the maximum width of each said » 
ridge is greater than the width of said bridge part. 

39. The electronic component fabrication method of 
daim 27 further comprising a step of subjecting 
said lead cut surfaces formed at said package lai* s: 
era! surfaces of said plurality of electronic compo- 
nents to 6 plating process. 

40. A method tor fabricating a piuralrty of electronic 
components of a resin molded package type. sad *o 
method comprising: 

(a) over a plate-like lead frame comprising f») a 
rectangular exterior frame. (H) a piuralrty of 
bridge parts which are formed into a lattice to <s 
provide bridges between opposite sides of said 
rectangular exterior frame and between other 
Opposite sides thereof, and (Si) a plurality of 
sets of lead parts which extend towards a plu- 
rality of lattice open spaces when a'e horizon* so 
tally and perpendicularly. and two* - 
dimensionatly defined by said plurality of bridge 
pads, a step of fixing each of a plurality of elec- 
tronic elements in a corresponding lattice open 
space of said plurality of lattice open spaces: a 

(b) • step of electrically connecting each said 
electronic element wir. e corresponding set of 
lead parts of said plurality of sets of lead pans: 

(c) a rep of encapsulating sad plurality of 



electronic elements and sac plurality of sets of 
lead parts with a resin: and 
(d) a step of cutting said lead frame together 
with said resin such that resin cu: surfaces and 
lead cut surfaces are tormec at the same time 
on individual package lateral surfaces o: said 
plurality of electronic components. 

41. The electronic eiemen; iabricat.on method of csaim 
40. wherein said encapsulation step comprises a 
Step O? injecting a resin tnrougr common gates into 
a plurality of cavities which are horizontally and per- 
pendicularly, and two-dimensionally arranged in 
corresponding manner to said plurality of electronic 
elements and which are communicated with one 
another at least in one direction. 

42. The elecfonic component fabrication method of 
daim 40. wherein said cutting step comprises a 
step of cutting said leao frame together with 6aid 
resin at a widtn g- ester than the width of saic bridge 
par: of said lead frame in order tnat resin cut sur- 
faces and lead cut surfaces are formed at the same 
time on package lateral surfaces of two electronic 
components of said plurality of electronic compo- 
nents corresponding tc two advent electronic ele- 
ments of said plurality of electronic elements. 

43. The electronic component fabrication menod of 
claim 42. wherein said cutting step comprises a 
step of cutting said lead frame together with sad 
resin with a single cutting blade having a wrdth 
greater than the width of said bridge par; of sad 
lead frame. 

44. The electronic component fabrication metnod of 
daim 40 further comprising e rep of subjecting 
said lead cut surfaces, formed on sad package lat- 
eral surfaces of said piuralrty of electronic compo- 
nents, to a plating process. 

45. A plate-tike lead frame for use in fabrication of an 
electronic component of a resin molded package 
type. 

sad lead frame comprising: 

(a) a rectanguia' exterior frame: 

(b) a piuralrty of bridge pats wh.ch are tomed 
into a lattice so as to establish connections 
between a pair of opposite sides of said rectan- 
guiar exterior frame es wei' as between another 
pair of opposite sees thereof, and 

(c) a plurality of sett of lead pans wnicn extend 
towards respective lattice open spaces whicn 
are horizontally end perpendicularly, anc two- 
dimensional oefnec by said br.cge pa-ts ■ 

46. The leas f*ame o 4 - ta»m *5. 

each sa«c lead part comprising; 
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(a) e base enc having the same thicfcness as positioning formed in an exterior frame of sad lead 
sad exterior frame and said bridge part; and frame. 

(b) a leading end which is formed, having & 
width greater man the width of said base end 
and having a thickness smaller than the th»ck* i 
ness of said base end so as to form a steo on 
the side of a bottom surface thereof. 



47. The lead frame of claim 46. wherein a specie lead 
part of said plurality of sets of lead parts is provided *s 
with a leading end whose top surface area is 
greater than the area of an electronic element mat 

is fixed thereon. 

48. The lead frame of claim 46. wherein a specific lead is 
part of said plurality of 6ets of lead parts is p'ovided 
with a notch that is a prevention against lead slip- 
ping from a resin after a resin molding is performed 

49. The lead frame of claim 45. wherein said rectangu- 
lar exterior frame has at tour corne-s thereof por- 
tions defining holes tor positioning which a-e used 
in performing a resin molding process as well as in 
cutting sale plurality of sets of lead parts. 

50. The lead frame of claim 45. wnerein said rectangu- 
lar exterior frame has at one side the'eof portions 
defining a plurality of feed holes. 

51. A mold assembly tor use in fabrication of en etec- so 
ironic component of a resin molded package type, 
sad moid assembly comprising; 
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(a) a lower mold element omo which e lead 
frame with a plurality of electronic elements s: 
which are arranged horizontally and perpendc- 
ularly. and two-dimensionaHy is placed. 

(b) an upper moid element that defines a plural- 
ity of cavities which are horizontally and per- 
pend cut arly. and two-dimensionaliy arranged *c 
correspondingly to said plurality of electronic 
elements and which are communicated with 
one another at least in one direction: and 

(c) common gates through which a resin is 
injected into said plurality of cavities. *s 

52. The mold assembly of daim 51. wherein said plu- 
rality of cavities ere communicated with one 
another via open spaces having the same height as 
said cavtties. 55 

53. The mold assembly of daim St. whe-ein said upper 
mold element is provided with a plurality of 
recesses, each of said recesses having e depth 
capable of forming most of each sa»d cavity. sj 

54. The moid assembly of ctaim 5t. wne-eir: at least 
one of said upper and lower moid elements is pro- 
vided with pins which ere nse'teC into holes tar 
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